To reconstruct a phylogeny, data with sufficient resolving power are necessary. When morphological or molecular data fail this criterion, other data types are needed. Morphometric characters can sometimes offer a solution. However, environmental effects due to differences in location have to be eliminated or at least reduced before these characters can be applied in phylogeny reconstruction. Here we present a new procedure to extract phylogenetic information from morphometric characters. The procedure is based on assigning weights to these characters.
INTRODUCTION
The use of morphometric data to reconstruct phylogenetic relationships is complicated by environmental effects on the measurements due to differences in location. Phylogenetic and non-phylogenetic information have to be separated to be able to concentrate solely on phylogenetic information. We developed a new procedure to extract phylogenetic information from morphometric measurements for phylogenetic reconstructions.
This new procedure is a combination of already available analytical methods, namely principal component analysis, analysis of variance and the homogeneous subset coding procedure. Next to extraction of phylogenetic information some other aspects concerning the use of morphometric data are addressed here.
We tested the procedure by applying it to a group of haplochromine cichlids. The haplochromine species flock is presumably monophyletic (MEYER et al., 1990; MEYER, 1993) . Both morphological and molecular characters lacked resolution to reconstruct phylogenies on species level. However, morphometric data are available. Bouton et al. (in prep.) investigated the anatomy of the head region as reflected in the outer head shape. Local selection pressures lead to changes in the anatomy of the apparatuses in the head, resulting in variation in the outer head shape between populations of the same species. They conclude that differences in the head are the result of phenotypic plasticity, local adaptation and phylogenetic relationships.
Different evaluations of this example show that the procedure is able to extract phylogenetic information from morphometric data and to minimize the influences of local selection pressures on the results of phylogeny reconstruction.
OUTLINE OF THE PROCEDURE
The procedure outlined below aims at extracting phylogenetic information from morphometric data. It consists of five main steps: 1 -elimination of growth (allometric) trends from the data (standardization), 2 -elimination of environmental effects (PCA + ANOVA), 3 -detecting species delimitation (ANOVA), 4 -deriving character weights (PCA), 5 -discretizing morphometric characters (homogeneous subset coding).
Character standardization
Besides effects from the environment and evolutionary history, morphometric characters may contain growth and/or allometric trends. To correct for (relative) differences in size all measurements should be standardized, e.g., expressed as proportions of a chosen standard length. Moreover, selecting only specimens from a specific size range may also contribute in the elimination of growth trends.
Principal component analysi.s (PCA)
A principal component analysis is performed on morphometric characters (MORRISON, 1976; PIMENTEL, 1979; BOOKSTEIN et al., 1985) using a covariance matrix.
